Role of calcium in bone maturation arrest after thyroparathyroidectomy in the rat.
Thyroparathyroidectomy in the rat results in decreased plasma calcium and magnesium and increased phosphorus. The associated bone changes are decreased calcium, hydroxyproline, carbonate, and wholebone density. Bone magnesium, sodium, mineral density, and percent crystallinity are increased. The delayed matrix formation and mineralization previously identified by histologic techniques are herein characterized by direct measurement as arrest of the normal increase of hydroxyproline/matrix and percent mineral. The bone mineral present is of high density and x-ray-diffraction crystallinity, suggesting a decrease in the mineralization front high in the amorphous phase and/or small nondiffracting crystalloids. The chemical studies reveal that in the absence of available Ca, Mg and Na are substituted, and CO3 is decreased. The restoration of these plasma and bone abnormalities to normal by a diet high in CaCO3 adds further emphasis to the essential role of Ca in bone cell function.